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Abstract

Author Manuscript

A key predictor of whether or not an individual who hears voices (auditory verbal hallucinations;
AVH) meets criteria for a psychiatric diagnosis is the level of negative content of the voices (e.g.,
threats, criticism, abuse). Yet the factors that contribute to negative voice-content are still not well
understood. This study aimed to test the hypotheses that levels of childhood adversity would
predict levels of negative voice-content, and that negative voice-content would partially mediate a
relation between childhood adversity and voice-related distress. These hypotheses were tested in a
clinical sample of 61 patients with formally diagnosed psychotic disorders (48 schizophrenia, 13
bipolar). We found evidence consistent with negative voice-content fully (not partially) mediating
the relation between childhood adversity and voice-related distress. Although bivariate analyses
found depression to be associated with both negative voice-content and voice-related distress, we
found no evidence of an indirect effect of childhood adversity on either negative voice-content or
voice-related distress via depression. Alternative study designs are now needed to test if our
findings are replicable and causal. Should they be, it will be necessary for psychological therapies
to devise ways to reduce negative voice-content itself, rather than just changing beliefs about
voices. A number of techniques are discussed (Avatar Therapy, Compassion Focused Therapy,
voice-dialogue) that already show promise for this.
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Auditory verbal hallucinations (AVH), also described as ‘hearing voices’ or ‘voice-hearing’,
refer to the experience of hearing a voice in the absence of an external stimulus.
Approximately two-thirds of people with a schizophrenia-spectrum diagnosis will have
experienced AVH (Thomas et al., 2007; McCarthy-Jones et al., 2017b) and around a quarter
of those with longstanding such diagnoses will have experienced them in the past month
(McCarthy-Jones et al., 2017b). There is no necessary link between AVH and distress or
dysfunction (Johns et al., 2014; Krakvik et al., 2015; Daalman et al., 2011; Honig et al.,
1998; Romme & Escher, 1993) and these experiences may or may not be problematic
(Laroi, 2012). This raises the important clinical question as to why some AVH lead to
distress or dysfunction and others do not.

Author Manuscript

Cognitive models of AVH have stressed the role of hearers’ beliefs about their voices in
determining ensuing levels of distress (Chadwick & Birchwood, 1994). In particular, beliefs
about voice omnipotence (perceived power) and voice intent (perceived malevolence) have
been found to predict levels of voice-related distress (Peters et al., 2012; Cole et al., 2017).
While addressing the link between appraisal processes and distress is an important clinical
task, the focus on hearers’ beliefs about their voices has drawn attention away from the role
voice-content itself may play in causing distress and the need to develop new methods to
attempt to address this (although, of course, even in clinical populations, not all voicehearing causes distress) (McCarthy-Jones, 2014a). Peters et al (2012), claim that “it’s not
what you hear, it’s the way you think about it” could be taken to suggest the independence
of beliefs about voices from voice-content. This does not seem plausible. Indeed, even
Chadwick & Birchwood’s (1994) seminal paper, which launched cognitive models of AVH,
stressed the importance of voice-content, noting that “voice content was frequently put
forward [by voice-hearers] as evidence for a particular belief” (p. 192). The importance of
this, clinically, is that it suggests that attempting to reduce distress exclusively by changing
beliefs about voices is likely to be ineffective unless interventions also alter voice content.

Author Manuscript

One property of voice-content that would appear to have a prima facie relationship with
voice-distress is negative valence. The majority of people with a diagnosis of schizophrenia
with AVH will hear voices with negative content, i.e., ones which threaten, criticize, abuse,
or shame them (Connor & Birchwood, 2013; McCarthy-Jones et al., 2014b; Nayani &
David, 1996). The important clinical implications of negative voice-content have been
demonstrated by a study by Daalman et al (2011) that found that negative voice-content
could accurately predict patient status in 88% of people hearing voices. This work
foregrounds the importance of understanding the causes and drivers of negative content.
It has previously been suggested that the content of AVH is related to “the stresses that
precipitate” them (Bentall, 1990). One key such stressor appears likely to be childhood
adversity, which has repeatedly been found to be associated with AVH (Bentall et al., 2012;
Schizophr Res. Author manuscript; available in PMC 2019 September 01.
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Read & Argyle, 1999; Read et al., 2003; Morrison & Petersen, 2003; Offen et al., 2003;
Shevlin et al., 2007). A number of studies have provided evidence of links between AVH
content and earlier adverse experiences. For example, Reiff et al (2012) found that 76% of
participants diagnosed with schizophrenia-spectrum disorders, who had experienced
physical/sexual abuse as children, made links between the abuse they experienced and the
content of their hallucinations. Corstens & Longden (2013) found that 94% of voice-hearers
(the majority of whom had been diagnosed with schizophrenia) had voices whose content
could be related to earlier emotionally overwhelming events. A number of other studies have
also reported associations between the nature of stressors/traumas preceding AVH and the
content of the ensuing AVH (Hardy et al., 2005; Thompson & Waltz, 2010; Raune et al.,
2006; Rosen et al., 2017).
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Surprisingly though, Daalman et al (2011), failed to find an association, in a mixed sample
of clinical and non-clinical participants with AVH, between sexual or emotional abuse and
what they termed the ‘emotional valence of content’; a composite measure made up of three
PSYRATS-AH (Haddock et al., 1999) items (amount of negative content, degree of negative
content, and amount of distress). However, it is possible that the limited number of abuse
experiences they examined, and the use of dichotomized measures of abuse experiences,
may have limited the sensitivity of their analyses, leading to Type II error.
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Based on the research discussed above, we hypothesized that levels of childhood adversity in
people who heard voices would be positively associated with negative voice-content. We
also hypothesized that levels of negative voice-content would be positively associated with
levels of voice-related distress. These two hypotheses are combined in the mediation model
depicted in Figure 1, in which negative voice-content mediates the relationship between
childhood adversity and voice-distress. Given the potential for a range of other factors to
influence voice-distress, we hypothesized that negative voice-content would only partially,
rather than fully, mediate the relationship between childhood adversity and voice-related
distress. The model was tested in a clinical population of people with formally diagnosed
psychotic disorders.

Method
Study Design

Author Manuscript

The clinical sample was selected from a large urban university medical center that included
referrals from community treatment facilities. The study was approved by the University of
Illinois at Chicago Internal Review Board (IRB2012-0113) and was conducted in
accordance with the latest version of the Declaration of Helsinki (General Assembly of the
World Medical Association, 2014). All participants gave signed written consent. Inclusion
criteria for the clinical sample were that they should be between the ages of 21 – 60 years
and meet diagnostic criteria for schizophrenia or bipolar disorder/psychosis with current
state psychosis. Exclusion criteria included current substance dependence, seizure disorders,
current pregnancy, and neurological conditions.
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Sixty-one participants (33 female) who had experienced AVH in the past week and had a
consensus diagnosis, determined by the clinical and research team using the Structured
Clinical Diagnostic Interview, SCID-IV (First et al., 2002), of either schizophrenia (n=48) or
bipolar with psychosis (n=13) took part in the study. There was a mean age of 47.98 years
(SD=11.09; range 20–65) with 77% identifying as African American, 15% Caucasian, and
8% Hispanic. At the time of the study evaluation many of the participants were taking
atypical antipsychotic medications (n=33 schizophrenia, n=10 bipolar), with a smaller
subsample taking typical antipsychotics (n=5 schizophrenia, n=0 bipolar). Antipsychotic use
for participants with schizophrenia was converted to chlorpromazine equivalents (CPZE)
(Danivas & Venkatasubramanian 2013; Gardner et al., 2010). Additionally, there were some
participants currently taking antidepressant medications (n =22 schizophrenia, n=5 bipolar).
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Measures
Childhood adversity (CA)—CA was assessed using the Adverse Childhood Experiences
(ACE) questionnaire (Reavis 2013). This is a ten-item questionnaire that assesses the
presence of experiences related to abuse (emotional, physical, and sexual), neglect
(emotional and physical), and household dysfunction (battered mother, parental
abandonment, substance-abusing, mentally ill, or incarcerated household member in the
household) occurring before a person’s 18th birthday. Total scores can range from 0 to 10,
with higher scores indicating a greater number of types of adverse childhood experiences.

Author Manuscript

Auditory verbal hallucinations—AVH were assessed using the auditory hallucination
subscale of the Psychotic Symptom Rating Scale (PSYRATS-AH; Haddock et al., 1999).
This multidimensional tool assesses eleven dimensions of AVH over the past week:
frequency, duration, location, loudness, loudness, beliefs re-origin, negative content (two
items: amount and intensity), distress (two items: amount and intensity), disruption, and
controllability. Each item is scored on a five-point Likert scale (0–4). For the purpose of this
study, the two PSYRATS-AH negative content items were summed into a new ‘negative
voice-content’ variable, and the two distress items were summed into a new ‘voice-related
distress’ variable in order to increase the sensitivity of our analyses. Summed total scores on
each of these items could therefore range from 0–8. Both variables had satisfactory internal
reliability (Cronbach’s alpha = .85 and .88, respectively).
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Depression—This was assessed using scores on the Depression factor of the Positive and
Negative Syndrome Scale (PANSS; Kay et al., 1989). This factor comprises items assessing
somatic concern, anxiety, guilt feelings, depression, and preoccupation. Each item is scored
on a seven-point Likert scale, which ranges from 1 (asymptomatic) to 7 (extreme symptom
severity) and the items are summed to give an overall score for the factor (Lindenmayer et
al., 1994; Lehoux et al., 2009). The internal reliability score for the PANSS Depression
factor score (Cronbach’s alpha = .79) was satisfactory.
Statistical Analyses
Total, direct and indirect (via negative voice-content) associations between ACE scores and
voice-relate distress were first tested using the PROCESS computational tool (model 4;
Schizophr Res. Author manuscript; available in PMC 2019 September 01.
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Hayes, 2017) in SPSS v.22, which provides a regression-based approach for testing for
mediation. Bias corrected, bootstrapped 95% confidence intervals were used to test for an
indirect relationship between these variables via negative voice-content scores. Age, gender,
CPZ, and antidepressant usage were to be entered as covariates if they demonstrated
relations with the study variables. Covariates were to be used in models of both the mediator
and the dependent variable.
At the suggestion of an anonymous reviewer, we also examined the association between the
study variables and depression, and tested a revised serial mediation model in which
relations between childhood adversity and negative voice-content were mediated by
depression, and relations between depression and voice-related distress were mediated by
negative voice-content.
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Results
ACE and AVH
Mean scores for the study measures were ACE=4.28 (SD=2.66, range 0–10, Cronbach’s α=.
75), voice related-distress=4.26 (SD=1.99, range 0–8, α=.88) and negative voicecontent=4.98 (SD=2.24, range 0–8, α=.85). Only 6 people (10% of sample) had a zero ACE
score. Full PSYRATS-AH data is presented in Table 1.
Sex was not associated with ACE score, t(59)=0.95, p=.35, voice-related distress,
t(59)=0.82, p=.42, or negative voice-content, t(59)=0.74, p=.46. It was hence not included as
a covariate in our mediation analyses. Age was associated with voice-related distress,
r(59)=0.26, p=.04, and negative voice-content, r(59)=0.47, p<.001, but not ACE score,
r(59)=0.18, p=.16. It was hence included as a covariate in our mediation analyses.
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There was no evidence that medications patients were taking were associated with their
levels of either negative voice-content or voice-related distress. Current antipsychotic dosage
(CPZ equivalent) did not correlate with either negative voice-content, r(45)=.22, p=.14, or
voice-related distress, r(45)=.13, p=.38, in the subsample of patients for whom this data was
available. Patients currently on antidepressants (n=27) did not differ in levels of negative
voice-content, t(59)=0.18, p=.86, or voice-related distress, t(59)=-0.50, p=.62. Medication
use was hence not included as a covariate in our mediation analyses.
Correlations between ACE scores and PSYRATS-AH total and item-scores are presented in
Table 2. There was a significant correlation between voice-related distress and negative
voice-content, r(59)=.59, p<.001.

Author Manuscript

Mediation analysis was first undertaken to test for the pattern of relations shown in Figure 1.
This analysis include age as a covariate. A significant total effect of ACE scores on voicerelated distress was found, b=0.26, SE=0.09, 95% CI=0.08 – 0.44, p=.006. There was no
direct effect of ACE scores on voice-related distress, b=0.11, SE=0.09, 95% CI= −0.06 –
0.29, p=.20. However, there was an indirect effect of ACE scores on voice-related distress
via negative voice-content, b=0.14, SE=0.05, 99% CI = 0.05 – 0.30. This is represented
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graphically in Figure 1. The pattern of significance of these results did not change when age
was not controlled for.
At the suggestion of an anonymous reviewer, we examined if depression potentially played a
significant role in voice-related distress and negative voice-content. There was a significant
positive bivariate correlation between depression and both negative voice-content, r(59)= .
42, p=.001, and voice-related distress, r(59)=.42, p=.001. Given the well-documented
association between childhood adversity and depression (Anda et al., 2002; Lindert et al.,
2014) we hypothesized that childhood adversity would lead to increased levels of
depression, which would drive negative voice-content which would in turn increase levels of
voice-related distress.
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This led us to first test the hypothesis that there would be an indirect effect of childhood
adversity on negative voice-content via depression. Using the PROCESS macro (model 4),
and controlling for age, we found no evidence of such an indirect effect, b=0.05, SE = 0.03,
95% CI = −0.01 – 0.13, p >.05. We next tested the serial mediation model presented in
Figure 2 (using PROCESS model 6). Necessarily, the total and direct effects of ACE score
on voice-related distress were identical to our previous analyses. However, three new
indirect effects of ACE scores on voice-related distress were tested for; 1) ACE→
depression → voice-related distress; 2) ACE → depression → negative voice-content →
voice-related distress; 3) ACE → negative voice-content → voice-related distress). To
reduce the probability of Type I error, significance was set at p=.01 (employing 99%
confidence intervals). There only significant indirect effect of ACE scores on voice-related
distress was via negative voice-content (ACE → negative voice-content → voice-related
distress), b=.10, SE = 0.04, 99% CI 0.02 – 0.23, p <.01.

Author Manuscript

Discussion

Author Manuscript

The results of this study not only provided evidence of a positive association between levels
of childhood adversity and voice-related distress, but also found evidence consistent with
this relation being fully mediated by negative voice-content. If this association between
childhood adversity and negative voice-content proves to be replicable, future research
would then need to assess whether this relationship is causal—i.e. whether childhood
adversity engenders negative voice-content, in turn engendering voice-related distress. There
are strong theoretical reasons for suspecting that this would be the case. While there are
multiple models of AVH (Jones, 2010), there are good reasons to suspect that at least some
AVH are forms of trauma memory (Hardy, 2017) meaning that voice-content is likely to
reflect these negative past experiences. It has also been argued that some AVH result from
hypervigilance for threat after stressful life event, which leads to negative voice-content
(Dodgson & Gordon, 2009). Such models provide a theoretical basis for expecting a causal
association between adverse experiences and negative voice-content.
Although bivariate analyses found a positive association between depression and both
negative voice content and voice-related distress, we failed to find evidence that the relation
between ACE scores and negative voice-content was mediated by depression. This was in
part due to a failure to find a relation between ACE scores and depression in the current
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sample. Given the well-documented association between childhood adversity and later life
depression (Anda et al., 2002; Lindert et al., 2014), a failure to find such a relation in our
data was surprising. Better powered study and dedicated measures of depression should be
utilized by future research to further study this potential relation.

Author Manuscript
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In terms of the potential clinical implications of our study, our results suggest the hypothesis
that reducing negative voice-content should lead to a reduction in voice-related distress. If
the association we found between childhood adversity and negative voice-content were to be
causal, then this suggests that negative voice-content could be reduced through traumafocused interventions. However, at present there is very little research that speaks to how
trauma-focused interventions can impact voice-hearing in people with a history of childhood
trauma. Whilst a recent meta-analysis found only a small, non-significant effect of such
interventions on hallucinations (Brand et al., 2017) three of the four studies included
employed EMDR and all employed the outcome measure of the Psychotic Symptom Ratings
Scale (Haddock et al., 1999). The use of such a global measure of AVH-severity has
previously been criticized for being employed in studies which appear to only hypothesize
changes to specific aspects of AVH, hence limiting their power to detect effects (McCarthyJones, 2014a). More empirical research is needed into this question. If negative voicecontent can be changed, it appears there are two classes of way in which this could be done;
‘objectively’ and ‘subjectivity’. A subjective reduction in negative voice-content would
involve a change in the hearer’s beliefs about what the voice is saying, without any change
in the voice itself. This is what is traditionally attempted by cognitive behavioral therapy for
voice-hearing (Peters et al., 2012). A similar process can be seen in the Hearing Voices
Movement approach. Here the message of the voice can be treated as being metaphorical.
For example, a voice advising the person to kill themselves could be interpreted as a
potentially helpful alert that one needs to make significant changes in part of one’s life
(McCarthy-Jones, 2017a).
In contrast, an alternative approach would be to attempt an ‘objective’ reduction in negative
voice-content. This would involve the negative utterances of the voice itself changing, for
example, by no longer issuing threats, abuse or criticism. Ways to do this are much more
underdeveloped, in part due to the dominant focus on appraisals in the cognitive model of
AVH (McCarthy-Jones, 2014a). One therapeutic approach which has attempted to engender
such ‘objective’ reductions in negative voice-content is AVATAR therapy (Leff et al., 2013;
Craig et al., 2018).

Author Manuscript

AVATAR therapy uses a virtual reality paradigm to allowed controlled interactions between
a patient and a mock-up of their dominant voice, which is role-played by the therapist (Leff
et al., 2014). It attempts to facilitate a dialogue between the patient and their dominant voice
in which “the patient is enabled to gain control and the persecutor mellows” (Leff et al.,
2013, p. 428). Thus an explicit aim of this therapy is to alter voice-content objectively. It
proposes to do this through the therapist changing the character of the avatar, from initially
being critical and abusive to eventually becoming helpful and supportive. The assumption
here is that this will encourage similar changes in the patient’s own persecutory voice (Leff
et al., 2013). This process involves encouraging patients to tell the avatar that they will only
listen when it says pleasant things, the patient going through a list of their positive qualities
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with the avatar, and the physical expression of the avatar changing from being menacing or
neutral to smiling (Leff et al., 2014). The theoretical underpinnings of this approach are that
the negative content of voices are a reflection of the patients’ own self-critical thoughts (Leff
et al., 2014). Narrative descriptions have been given of reductions in negative voice-content
as a result of this process (Leff et al., 2014). However, a recent large randomised controlled
trial of this approach (Craig et al., 2018) while reporting specifically on changes in
frequency and distress relating to voice-hearing, did not report on changes in negative
content. Given that the study employed the Psychotic Rating Symptom Scale (Haddock et
al., 1999), data on both the amount and degree of negative voice-content was collected by
the trial, and would be interesting to examine.
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Similar to the approach advocated by AVATAR therapy, another way to alter ‘objectively’
negative voice-content could be through specifically increasing self-compassion in patients.
A small case study of Compassion Focused Therapy (N=3) has reported that helping patients
to develop self-compassion and self-soothing abilities “had a major effect on voice-hearers’
hostile voices, changing them into more reassuring, less persecutory and less malevolent
voices” (Mayhew & Gilbert, 2008). Similarly, enhancing self-esteem could also potentially
reduce ‘objectively’ negative voice-content. One way to do this would be to increase the
accessibility of positive self-schema. Ways to do this have been designed by both Group
Person-Based Cognitive Therapy (Chadwick, 2006) an approach which integrates cognitive
therapy and mindfulness, as well as the technique of Competitive Memory Training (van der
Gaag et al., 2012) which involves patients being asked to recall previous experiences of
being successful or competent (see Fielding-Smith et al., 2015 for a useful review) . Other
possibilities are to develop new positive self-schema, potentially through assertiveness
training (Hayward et al., 2009). Finally, within the Hearing Voices Movement the technique
of voice-dialogue has some anecdotal ability to reduce negative voice-content through
engaging in reasoning, conversation and understanding with the voice (Corstens & Longden,
2013). Aspects of all such approaches could be used by therapists, with there being some
suggestion that this could help both objective and subjective voice-content (Kennedy &
Ellerby, 2016). However, formal trials of such approaches’ ability to specifically alter
negative voice-content, and the impact of this on levels of distress, are required.

Author Manuscript

This study had a number of limitations. First, experiencing childhood adversity is also
associated with a number of other forms of adversity experienced later in life including
poverty, substance use, ongoing victimization, and incarceration, which could have acted as
a confound. Alternatively though, these factors could be mediators of the relation between
childhood adversity and negative voice-content, not confounds. A more comprehensive
study is needed that assesses historical and contemporary experiences of adversity, relational
challenges and psychological dynamics (e.g., attachment, schema, self-esteem, ability to
trust others) to develop and test a more comprehensive model of the potential relations
between childhood adversity and negative voice-content. It is also possible that negative
voice-content may be less “the problem” in of itself than a reflection of more generalized
underlying depression, distrust, or social anxiety that fuels or exacerbates distress in many
forms. Second, our measure of childhood adversity did not allow us to meaningfully assess
whether specific adverse experiences, e.g., sexual abuse, physical abuse, may have
differential associations with negative voice-content. This is worthy of further investigation,
Schizophr Res. Author manuscript; available in PMC 2019 September 01.
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using tools such as the Childhood Trauma Questionnaire (Bernstein & Fink, 1998). Third, a
more nuanced measure of negative voice-content could be employed, which assess specific
aspects of negativity such as shaming content, insulting content, and physical threats. A
bespoke measure would be needed to assess this. Finally, despite our documentation of a
relation between childhood adversity and negative voice-content, clearly not all negative
voice-content in people who hear voices will be related to earlier histories of abuse or
adversity (which, indeed, is not always present). There is hence the need to better understand
the various pathways that can lead to negative voice-content, including more neurologicallybased routes such as activation of right Broca’s area (Sommer & Diederen, 2009), and to
establish the relative frequency of these potential routes to negative content. Lastly, there
were some potential challenges to the external validity of our findings, as
clinicodemographics of this sample consisted predominantly of persons with a mean age of
48 years old and identified as African American. It hence remains to be seen if these
findings can be generalized to persons experiencing their first episode of psychosis or
persons of differing race and cultural experiences.

Conclusion
In conclusion, our study suggests that childhood adversity is a predictor of the level of
negative voice-content and voice-distress, and presented findings consistent with the relation
between childhood adversity and voice-distress being fully mediated by negative voicecontent. There is now the need to attempt replication of this, with future studies also needing
to address some of the limitations of our study. A better understanding of both the causes,
nature, and consequences of negative voice-content would seem to be an important direction
for future study.
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Figure 1.

Results of primary mediation analysis
Note. Total effect of ACE score on AVH-distress is significant, b=0.26, SE=0.09, 95%
CI=0.08 – 0.44, p=.006. Indirect effect of ACE score on AVH-distress via AVH negativecontent is significant, b=.14, SE = 0.05, 95% CI = 0.05 – 0.30, p<.05.
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Figure 2.

Results of secondary mediation analysis
Note. Controlling for age. The only significant indirect effect of ACE score on AVH-distress
was via AVH negative content (i.e., ACE→AVH negative-content→ AVH-distress), b=.10,
SE = 0.04, 99% CI = 0.02 – 0.23, p<.01.
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Bivariate correlations between ACE and PSYRATS-AH total and item scores
Item

Mean (SD)

Range

1. Frequency

2.57 (1.28)

0–4

2. Duration

2.64 (1.18)

0–4

3. Location

2.20 (1.09)

0–4

4. Loudness

1.90 (0.81)

0–4

5. Beliefs re-origin

2.72 (1.13)

1–4

6. Amount of negative content

2.34 (1.14)

0–4

7. Degree of negative content

2.64 (1.27)

0–4

8. Amount of distress

2.20 (1.08)

0–4

9. Intensity of distress

2.07 (1.03)

0–4

10. Disruption

1.39 (0.86)

0–3

Author Manuscript

11. Control

2.82 (1.16)

0–4

Total Scale Score

25.49 (7.14)

4 – 38

Author Manuscript
Author Manuscript
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.43

<.001

.25 to .62

1,000 bootstrapped samples.

*

p

95% CI*

Pearson’s r

.026

.03 to .52

.28

.064

−.03 to .48

.24

Item #2
Duration

Item #1
Frequency

Total

score

Item #3

.578

−.17 to .34

.07

Location

.608

−.16 to .32

.07

Loudness

Item #4

.311

−.15 to .42

.13

Beliefs reorigin

Item #5

PSYRATS-AH

<.001

.22 to .62

.44

Negative
content

Σitems #6–7

.003

.14 to .58

.38

Distress

Σitems #8–9

Author Manuscript

Bivariate correlations between ACE and PSYRATS-AH total and item scores

Item #10

.211

−.07 to .42

.16

Disruption

.044

.02 to .48

.26

Controllability

Item #11

Author Manuscript
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